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ABSTRACT: 

PROBLEM TO BE SOLVED: To provide a cross-linked polyelectrolyte having 
excellent permanency and useful as a proton conductive membrane such as an 
electrolyte for primary batteries, an electrolyte for secondary batteries, a 
solid polyelectrolyte for fuel cells, a display element, various kinds of 
senscSrs, a signal transmission medium, a solid capacitor or an ion exchange 
membrane while maintaining essentially possessed high proton conductivity. 

SOLUTION: This cross-linked polyelectrolyte having a high cross-linking 
density is produced by subjecting a monomer having at least ≥2 radically 
polymerizable groups in one molecule to a polymerizing reaction in the presence 
of a proton conductive polymer. 
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X)\^y ^::.\j^iyyj: ^hy. (3- h 'J 7 
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r;<^7/U:tny:hy. h''x(^nn7x-;l/)x-f r?f-7 
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>r. b;<(7'n^:7x— yWf F77yl/^px^'y. t'x 20 
(Xp^7x-yP)^^1f7/P:tP7'PA'y, ex(Xp 

^:7x-;U)^:;'^7;l/:tPX:^y. b7.(XP^7x- 

yl/)T;<7 7yl/:tP^>'^>'. fx (Xp^ 7 x Ft 
tyjVitu^^^y. h'X(Xp^7x-;l/)rF7T;<^ 

7;l/:tP^X^y. bX(7'P^:7x-;l/)^ae'^r;^7 
;l.:tP:t^'^V. h-X(XP^7xr:;l/):t^ ^^^r* 7;!/ 

^py^^y, b'x(7'p^:7x-;^)X'>f a'«;-7;l^^PT 
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(3-F7x-7l/)r F77;l/:tPX:^y, fxO-F 
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7;U:tP^>'^ys b"X(3-F7x:::;W Y'f:^y)V^ 

u^^^y^ b'x(3-F7x-;t/)TF7T;;?7;U:tP 

As7":^y. b''X(3-F7xX;U)A.:Jr-tT;*7;l-:tP:t 
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-»^7/I/^PrP^N'y. 2,2-bX(3-7'P^7x~yW^^ 40 
ir7/^^PrPA'y, 2.2-bX(4-3-F7xXyWA,^ 
^y)\^itur^j^y. 2,2-b'X(3-3-F7x:i;l')^^ 
7;i/:tprp>'ty. bx(4-F U 7;i/:tpy ^;ux;i/ 
7 - n:3r>'7 x :i;W^^-t7yP:tP7°P>'N"y . bx 
(3- F U 7;l^^p;< f-;^x;U7 :t — p^ 7 x 
+;-7;U:tP7"n>'N°yo 

[00 2 3] (Al-5) 4-;'PP^S#i§-4-^PP7x- 
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7xx;l/. 4-XP^SS#Bt-4-XP^:7xX;|/. 4-X 50 



$$^2003-82012 

8 

p^^.&#B?-3-Xp^7xX;P, 3-yo^$.ft#K-3- 
Xo^7xX;l/, 3-Xp^SS#SS-4-Xp^:7xX;1/ 
(Al-6) b'X(4-^PP7xX;^)x;l^;}^^i^F. b-X(3- 
;'np7xx;i/)x;l/*^v'F. b'X(4-XP^7xX 
x;l/*^ F . fx (3-Xp^ 7 x x;i/) x;!/;};^ 
F. b'X(4-3-F7xX;U)X;U*^>'F. b'X(3-3 
- F 7 X x;U) xyP;!:^ F . fx (4- F U 7 }ViCu^ ^ 
)VX}Vy :r xn^ X7 X x;l/) x;l/*:^ i/ F . fx (3- F 
>J 7/U^p^ ^;l/X;l/ 7:rxp^i/'7x x;i/) x;l/;fv:3(^ 
S^F. 

[0 0 24] (Al-7) fX(4-^PP7xX;l/)X;U;^ 
y. fX(3-^'DP7xX;|/)X;i/;^y. fX(4'XP^ 
7 X x;i/) x;l/* y . fx (3-Xp ^ 7 x xyi/) x/I/* 
y. fx(4-^-F7xx;^)x;^'7^y. fx(3-3-F 
7 X x;i/) x;^* y . fx (4- F U 7;l/^py f-;l/X;^7 
;rXD^rx7xX;U)x;I/7^y. f X(3-F 'J 7/U:to;^ 
^)VX)Vy ;r xpdf 7 X x;i/) x;P;^ y , 

[002 5] 



[^1:9] 




(al-2m) 

(-WC^ (al-2m) ct:j, X. R^-R^li. it ( a 1 
-Im) (iMLT^8LJtti30T3^0. Ati^ituZtc^ 
(al-lm) tcWLr««Uv!i:fcO^O«Tia?ltt» 

y-jmw.l'. ru/i/S. r;p^;i/»^?t{i:7;i/:tpr7i/ 

±ie-fiS5e ( a 1 - 2 m ) ^(r)T}V^}Vm. y)VituT 
)V^}VmbLX\i. -m. (al-lm) tcMLTSS 

[0026] ±ia^yv- (a2) cO:ft*M^»:tLa6 

-r. (A2-1) 4,4'~fX(4-^PPAly^/.f;p)i;7xX;|/ 
X— f /I^. 4, 4' - fx O-^ P P^ y y'^ /P) S^'7 X x;U 
X-X7P. 4, 4' -fx (4-Xp^ ^yy>f )V) 'Jy x x;U 
x-x/i/. 4, 4' -fx (3-Xp^^ yyM 'Jy x x;^ 
x-r/i^, 4, 4' -fx (4-3 - F'^yyM }V) 'Jy x x/i^ 

X-r;!/. 4,4'- fx (3-3 - F^ y yM )l) i/7 X x;p 
x-T/P, 4, 4' - fx (4- F U 7;U:t p;^ f-;Px;l/7 x 
P^ ^-7 X x;l/) i/7 X xyux-x;!^. 4, 4' -f X (3- F 
ij 77l/:tP;^ f-7UX;l/7 :r xu^^r i/7 xX;l/) i;-'7 xX 
;PX-t;1/ . 4 , 4 ' - f X (4-^ f^;UX;I/7 ;r X P 7 x 
x;l/) i/7xX;l/X-f 4,4'-f X(3-p<f';l/X;l/7 
:r xn^ 5/ 7 X x;U) S/ 7 x x;Ux— f-;!/, 
[00 2 7] (A2-2) 4,4'-fX(4-^PP^yy''<;^r 
5y)>^7xxy^x-x/k 3,4'-fX(4-^'PP<yy' 
>{)Vr^) 'Jy X x;i/X-r 4 . 4' - fx (3-^^ P UK 
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yY^jUT 5 y ) X 7 X ::i;^x-r;^, 3 , 4' - t'X (3-^ 
a y y W M 'Jy x -;l/X- 4 , 4 ' - t'x (4-y 
a^Ky^/>( ;UT S y ) x -/l^x-x/W. 3,4'- fx 
(4-7'n^A;yvM yi/T ^ y ) i/'y X :i;l/X-r/^. 4, 4* 
-b-'x (3-7n^^yyM ;l/r ^ y ) i^*7 x::.;l/X-f 
3. 4' -fx (3-7'o^<y v'>f ^ y ) i^*7 x-yl/ 

x-r;i/. 4.4'-t'x(4-3- F^yr-f ;l^r 5 y) i^'7 
xx;l/x-fy!/, 3,4'-fX(4-3-K^yyW;l/7 5 
y ) 7 X xyUX-x^l^ . 4 . 4 ' - fx (3- 3 - F <y 
;UrSy)x7xX;Ux-T;k 3,4'-fX(3-3-K^ 10 
y VM /l/T 5 y ) 7 X - yl/X-T'/l/. 4 , 4 ' - f X (4- h 
g 7;l/:t ay ^;b-X;I/7 ^ :::n^ >/7 x x;i/) i;7 x x 
/l/x-r/l^, 3.4' -fx (4- h 'J7;l^:tayf-yi/x;l/7=r 
XD=3rx7xX/l/)x'7xX;|/X-r/^, 4,4*-fX(3- 
h U 7;l/:tny f-;^x>/U7 ^ xn:3r $/7 x xyl^) i^y x 
x;px-r;l/, 3,4'-f X(3-h 'J7;i/:tn;<f-;UX;l/7 
:t xn ^ S/7 X x/l^) v^7 X x;ux-f 4. 4' -fx (4 
-y ^;l'X;U7 ^ xn^ i/7 X x;U) i;7 x x/ux-r 
71/ . 3 , 4 ' - f X (4-y f-yl/Xyi/ 7^xq^>'7x x;l.) 
7xx;i/x-r7^, 4,4'-fx(3-y^;^x;i/7=r-n^ 20 
^-7 X x;l^) xX;L.x-f-;I^. 3, 4' -f X (3-y 
x;l/7 xn^ >- 7 X x;i/) i^y x xyux-f ;l/o 
[0 0 28] (A2-3) 4.4'-fX(4-i?'an7xXyl/X;l/ 
;ttx;^)i;7xx;l/x-f/^, 3.4' -f X(4-:;^nn7x 
x;^x;^7^ x;W ^^7 x x/Ux-x^l^^ 4 , 4 ' - f X (3- ^ 
no7xX;UX;I/7^x;^)>>'7xX;^x-T-/^. 3.4'-f 
X (3-^ DO 7 X x;l/X;l/;fvX;U) i/7 x X/l^X-r/P. 
4, 4 • - fx (4-7'n ^ 7 X x;l/X;U*x;U) i/7 x x;ux 
-r;l/. 3,4'- fx (4-7 7 x x;|/X;I/7j^X7i/) i;7 
xxyl^x-ryU, 4,4'-fX(3-7n^ 7xx;l/X;U7f;x 30 

v^7xXyUX-f;U. 3,4'-fX(3-yD^7xX;P . 
X;U7^ x;U) ^^7 X x;Px-r;^; 4, 4- f X (4-3 - F 7 
X xyl/X;U7^x;U) 7 x x;|/X- f-;U. 3, 4 ' - fx (4- 
3 - K 7 X xy|/X;I/;^ x;W) >>'7 x xyl^x-x;!^. 4,4'- 
f X (3-3- F 7 xX;UX;U;i;x;U) i;7 x x;l/X-f 
;U . 3, 4' -f X (3-3 - F 7 X x;UX;U7^ x;U) ^^7 x x 
/l/x-f/l^. 4;4'-fx(4-Fy 7;^^nyf-;^x;P7^ . - 
XC7^ i/ 7 X xx;U7f:x;P) S/7 x x;Ux-f*7Us 3,4' - 
fx (4- F y 7;l/:t oy f-;I/X;l/7 ^ xp:3r 7 x x;i/ 
X;l/7^x;i/)i;7xx;|/X-r;I/, 4,4'-f X(3-F 'J 7 40 
yi/yfny f-yuxyi/7 ^ xo^ i/7 xxx;i/;fvx;^) >;7 

X x/UX-r^U. 3, 4' - fx (3- F U 7 /l/:t oy f-zl/X/W 
7 ^ xn:3r S/7 X x;l/XyU7^x;U) i/7 x xypx-r 

4,4' -fx (4-y f-;Px;P7 ^ xa:ir 7 x xx;l/* 
x;p) 7 X x;i/x-f 3 . 4 ' - f X {4-y ^;UX;1/ 7 
:r xn^ y 7 X x;px;^;^x;^) 7 x xyl/X— 
4 , 4 ' - f X (3-y f';l/X;l/7 XD^r 7 X xX;l/:fvX 
;l/)S/7xxy^x-T>^U. 3,4'-fX(3-yf"7U'Xyl/7^ 
XQ:3ri^7xx;l/X;I/;^x;i/)y7xx;i/X-7^7l/. 
[00 2 9] (A2-4) 4.4'-fX(4-^Dn7xX;Wi;7 50 
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xx;^x-T;^>>';^;l/;Jf^>'l/-F. 3,4'-f X(4-;'n 
o 7 X x;W) X 7 X x;l/X-r/l^S/;?&;l/.i<:ar i^\y-h. 
4, 4' - f X (3-:^ OP 7 X x;P) i;7 X x;Ux— f /l-i;;* 
/Ud^^i/U-- F . 3,4' -fx (3-^^ pn7 x~;l/) S/7 x 
-)]^Ji-T)WJA}^^^^yU-h. 4, 4'- fx (4- 70^ 
7xX;l/)>>'7xXyUx-r;l<'y;i^;Ud<^i/U-F. 3. 
4* -fx (4-7^0^ 7 X x;l/) i;7 x x;l/X-f 
7}t'^i/l^- F . 4.4'-f X(3-7'o^7 xx;l/) >>7 xX 
;UX-t;1/ i^-b— F . 3. 4' - fx (3-7'n^ 7 

xx;W i;7 xx;Ux-r/l^i;:<7;l/:?K^ i/'U- F . 4, 4' - 
f X(4-3 - F7 xx;l/) i/7 xxy^x-ry^i;^;^;!/;^^^ 
F . 3. 4' - fx (4-3 - F 7 X X/1/) ^^7 xXyl/X 
-T/^i/';{^;U;K^xl/-F. 4,4'-f X(3-3-F7x- 
M X 7 X x;vx-f ;^i;;&;^.1i::ar F . 3, 4 ' -f X 
(3-3 - F 7 X x;|/) s;7 X xyUX-f /i/i^';^?/!/;^*^ S/l- 

-F. 4.4'-fx(4-F 'J7;i^:toyf-;ux;^7 5rxo:^ 
i/7xx;P)>?7 xx;l.x-r;Ui;;>&yP;}<^>'U- F . 
3, 4' -fx (4- F y 7;l/:tny f';Px;l.7 xoa^ ^ 
x;l/) i;7 X x;l/X-7^;l/i;^^;l/.1<'^ F . 4 , 4' -f 
X (3- F U 7 ;U:3r n y f-;l/X;^ 7 xp ^ 7 x x;W) 
7 X x;px-f I/- F . 3 , 4' -f X (3- F 
U 7 P y ^/FXyl- 7^Xp:Jrv7x X/I/) >^7 X X 

;ux— f 7^>^';<^;^*'^ F . 4. 4' - f X (4-y f-zi-x 

;^7 3}- X p 7 X x;l/) 7 X xyi/X - f ;U.1f 
^i^U-h. 3,4'-fX(4-y^7l/X;U7^xp:ir>^7x 
x;l/) >>'7 xX;|/X-T;U>>';;?;I/,i1':3p i^-- 4^ 4- -t' 

X (3-y f^;UX7U 7:r:=^P^x7x xyU) i>*7 x xy^x- 

T/^s^';<?;i/;}<^xU- F. 3,4'-f x(3-y^;^x;^7:r 
xpdr x x/w s;7 x x;i/x-f ;u 1/ 
-F. 

[0030] (A2-5) 4.4*-fX C(4-^^DP7xXy^)- 
l , 1 , 1 , 3 , 3 . 3-^^-^7 ;W:t or D f ;U ) >>'7 X x;Ux- 
3.4'-fX C(4-yoP7xX;U)-l.l,l,3,3.3-^ 
^^f7;U^prPtVU] x7xX;^x-7';^. 4.4'-f 
X C (3- ^ O O 7 x x;P) -1.1,1.3.3, 3-^^^f 7 ;^:t O 
rohVI/D X7xx;l/X-Tyu. 3,V-fX [(3-^^00 
7 xx;^)-l, 1. 1.3,3, 3-^^'^7;l/?rorD f /l^D i^'7 
X x;Px-t;P, 4 . 4 ' - f X ( (4- y P^ 7 X xyP) -1,1, 
1, 3, 3, 3-A.:5r^7;^:t or p f > v^7 x x/i^x^x 
;|/. 3.4'-fX C(4-7oqE:7xX;l/)-l.l.l,3,3,3-A,Jj^ 
•^7;^:tP7"nf;I/) x7xX;I/X-f>'K 4, 4* -fx 

C (3-7^0^ 7 X x;W) -1,1,1. 3. 3. 3-^^~»?'7;P5t- or 
PbVP) >^'7xX/Ux-r7^, 3.4'-fX C(3-7'P^7 
X x/i^) -1,1,1,3 , 3, 3-^^Hf 7;U;t or o bVP J x7 x 
x/l/X-T/k 4.4'-fX C(4-3-F7xx;|/)-l,l,l, 
3. 3. 3--^^^^ 7;P:t oro bVUD >^'7 xX/l^x-r/P. 
3,4'-fX C(4-3~F7xX;l/)-l,l,l,3,3,3-^^1t"7 
yU^prPbVl^] >''7xxyi/x-f-;l/. 4.4'-fX C(3- 
3 - F 7 X xyl/) -1 , 1 , 1 , 3. 3 , 3-^^r^f7 ;l/;t o r P f 
yP] x7xxy^x-ry^. 3.4'-fX [(3-3-F7xX 
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;W-l.l.l,3.3.3-^^^f7;l-:tnTne;l/D 
x-f-yK 4,4'-ex C(4-h>j7;l/:tn;^^;l/X;Uy^ 
-o:^r>'7x-;P)-l,l,l,3.3,3-^^-»f7;U>fprnt' 
/I^] x'7x-;I/X-t;1^. 3, 4' -fx C(4-hU77l-:tn 
f-yUX^P 7^^u^>'7x -1,1,1,3.3, 3-^^^f 

C (3- h U 7;l'^n^f-;l/X;l/7 -n^i^7 x-;^)- 
l , 1 . 1 , 3. 3. 3-^^^f 7;I/:tU7''U tVI/] x -;i/X- 
r>'U. 3.4'-h';^ C(3-bU7;U:to;^f*;l/X;U7^:iD 
=^v'7x:i;W-l,l,l,3,3,3-^^-!f7;U:tnrnbV^D 
y7x:::.;^x-r;l-. 4,4'-t'7. C (4-;<f-;l-X;I/7 
p ^ 7 X - 1 . 1 , 1 , 3 , 3 . 3-^^-*^ 7 n r n 
yl/D i/7x:::;l/X-T/I/. 3, 4' -fx C(4-;<f-yl/X;U7 
=r :iQ^ ^-7 X :::;l^)-l , 1 . 1 , 3, 3, 3-^^-9-7;^:^ nr o 
tVUD $/7x-;I/X-f-y^. 4. 4* -fx C (3-P<^yUX;I/ 
7 :r - n 7 X xy I/) -1 , 1 , 1 . 3 . 3 , 3-'\ ^ 7 ; U:t n T 
ohV^] >>'7xX;Px-t;U. 3.4'-fX C(3-;^f";l/X 
;^7;rx^^r>'7xx;l/)-l,l,l,3,3,3-'^^'9■7;^;f^ 
7'ntVI/] S^'7xx;i/X-f 
[003 1 ] (A2-6) 4,4'-fX C(4-^PP7xx;^)T 
^77;^^^xf^;^] >;7xX;^x-Ty|/. 4,4' fx 
C(3-:?'PP7xX;l/)rh7 7;I/:tPX^;l/] S/7xX 
/l^x-r;!^, 4.4'-fX C(4-:;^PP7xX;U)^^Hf7 
;^:tPrPhVl/] x7xx;l/x-f/^. 4.4'-fX C(3- 
^nP7xX;l/)^:^-t7;U:tP7'Pf;l/3 i/^7xX;l/ 
x-t;1/. 4.4' fx C(4-^PP7xX;p);t^.^^7;^^ 
P7'f^;U'D >^'7xx;l/X-7^;l/. 4,4'-fX C(3-^pp 
7xx;i/)^^?;$^7;l/;j-p7'f-;l/D i/7xx;^x-r 

4,4'-fX C(4-^PP7xX;HT;^^7;l/:^P^y 
^}V^ v^7xx;ux-r;u, 4,4'-fX C(3-:?'pp7x 
x7^)T;<?7;i/^p^y^;i/] x7xx;i.x-t/^, 4, 
4' -fx C (4-7;p 1 7 xx;l/)r h ^7;^:tPX^;l/] 
i;7xXyPx-r;U. 4.4'-fX C (3-7'"P^7xX;^) 
Th77yl/^PXf-yl/3 i^"7xXyl/X-r;P. 4.4'-f 
X C(4-7'P^7xX;U)A,df-9-7;^:tP7'Pf;l^] x7 
xX;l/X-f;l/. 4.4'-fX C(3-7'P^:7xX;^)^^r 
-»f7;U:tP7°Pf;k] i^'7xXyl/X-TyU, 4,4'-fX 
• C(4-yP^:7xX;l^);fi5':^7;U^P7'f-;P] i/'7xX 
/l/X-f^l^. 4,4'-fX C(3-yP^7xX;I/):t^^7 
y^^nyf-yU] i/7xx;|/x--ryl/. 4,4'-fX C(4-7' 
P^:7xX;P)r;<?7/U^P^>'f-y^] x7xXyl^x- 

ryl^. 4.4'-fx C(3-7*p^7xX7Wt;*7;U^p^ 

y^)V^ S^7xX;UX-ryU. 4.4'-fX C(4-3-F7 
xx;i/)r h7 7yl/^px^;i/D >>'7xxyi^x— r/^. * 



* 4, 4' -fx C (3- 3 - K 7 X x;l/) r h 7 VJVi^ux,^ 

i/7xX;I/X-f yl^. 4,4'-fX C{4-3-H7xX 

;^)^^^f7yU:tP7*pf;l/D x7xxyux-f;^, 4. 

4 ' - fx C (3- 3 - H 7 X xy^) ^es^^ 7 yl/;^ pT p f 

i>*7xxyl.x-ry^. 4.4'-fx C(4-3-H7xX 
yl/):t^^7yU:tP7'^yl/D i<7xxyl/x-r;^. 4,4'- 
» fX^C(3-3-H7xXyW:t^'*'7yU^P7'f'yP] v^7 
xxyl/x-ryl/. 4.4'-fX C(4-3-K7xXyl/)r;& 
7yl/':tP^y^y^3 >>'7xXyUX-T;U. 4.4'-f X 
10 C(3-3-H7xXyl.)T;<?7yI^:tP^y^/^] i^'7xX 

yl/x-f/l.. 4.4'-fx C(4-h»j7yl':tPp<f"yl/Xy|/7 
;rXQ^i^7xXyl/)f'h7 7yU;tPX^yI/] S/7xX 
ypx-ryl^. 4,4'-f X C (3-h U 7yU^P;<f'yl/XyU7 
:j-xpari/7xxyl/)f h77yU':*PXf^yUD i^'7xX 
yux-ryl/. 4.4'-fX C (4-h U 7yl/^p;^f';^xyl/7 
>rxncar>'7xxyi/)^:Jr^?-7yP>rP7°PfyU] y7x 
xyl^x-T/^. 4.4'-fX C(3-M>7yl/:tPP<f^yPX;^ 
7:^-XP^>'7xXyI/)^^-t^7yI/:tP7"PfyI/] i/y 
xxyux-T/U. 4,4'-fx C(4-hU7y^^p^^yl-x 
20 y^7^XP^v'7xXy|/):t^:^7yU:tP7'^yl/] S^'7 
xxyi^x-T-yK 4,4*-fX C (3-h U 7yl/:tn;^'^;l'X 
yl/7^Xo35^v'7xXyU)^:7:^7y|/:tP7'f-yl/] Vy 

xxyux-ryi/. 4.4'-fx C (4-h 'J 7yl/:tp;<f-yPX 

yl/7:rXp:a?^x7xXyP)r;<?7yl/:tP'<yf";l/] i/7 
xXypx-T^yl/. 4.4'-fx C(3-hU7yi/>J-p;<f-yl/X 
y^7^xn^S/)T;<77yl/'^p^y^yU] i;^7xxyi/X 
-ryp. 4.4'-fx C(4-;><^yUxyi/7^xu^r>'7xX 
yp)irh7 7yP:5rPX^y^3 i/'7xxyUx-T;U, 4,4'- 
fx C (3-;'< f-yuxyl/ 7 :r X n ^ V 7 X xyW f K 7 7 yi/ 
30 :tPX^y^D >''7xxyux-f-;^. 4,4'-fX C(4-;^^ 
yl/Xy|/7 5r cjo^i>^v x xyW a.^^^^^ 7;p7r p7'p f 
yl/D 5/7xxyi/x-TyW. 4,4'-fx C (3-;^ f'yUxyl/7 
:rxo:irv'7xxyi/)^:^-9-7yl/^P7°pfyl/3 i/7x 
xyi/x-r;^, 4.4'-fX C(4-^f-^^xy^7^xpari/ 

7xXyW:t:^^7yl/:tP7'f^yPD i/'7xXyPX-f 
yu. 4.4'-fx C(3-^^yl/Xyl/7;rxo^s^7xxyi/) 
^:?':^7yP^P7f-y^D i/'7xxykx-xyl-, 4.4'-f 
X C (4-^ ^yl/X /l- 7 :r xn 7 x xyu) r 7 yl/;j- D 
^yf^yl/D i;^7xxy|/X--Tyk 4,4'-fX C(3-;^f'yl/ 
40 Xy|/7^xn:3r>')T;{?7y^:tP^yf'yUD x7xxyl/ 
x-fyi^, 

[0032] 

[^ftlO] 





( a 2m) 



^5055^ (-^ (a2m) AtSfei^ (al-lm) T 
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-S7t{is=5ro. 7mm^. y-/mw.f-, ro/i-m. r 

±. »^L<{i2~l 00, #tC#it<{±2-8 0c7) 
l^t'J)!.. ) 

[0033] ±ie-«st ( a 2 m ) *c^^^tt4tt<7)jf 
^*?t«42«coa (B) tLX\t. -0-. -S-, - 
CH=CH-, -CsC-, 

[0034] 
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* [0035] 
[•(tl2 3 



[0036] ±12* y V- (A3) nmmt ttJi. 

^];i{f . 2.2-^x{n- {4-(4-^ DD<y 7 x y ^ 
M 7 x:i;W-l.l. l,3.3,3-'v=^r-*^7yl^jJ-nrnyN'y, 
10 t';?. (4- {4- (4-^' ooA;.y V>f 7 x y =5f 7 x 

fcJ:trFieo^l:^-CS^$ni.t<03&5^(f<c> 

[0037] 
[■fklS] 



CF, 



CF 
CF, 

^-0-^^0-0-00-0-0-^ CO -0-o-^so,-^x 
X-0-BO, -0-o-0-so,-0-o-0-so.-0o-0-so,-0-x 

CP, 

''-O-^ -0-°-0-p-0-°-0-^'^-0°-&«^-@-'^ 

'^-O-co-0-o-0-cx. -0-0-0-co -0-O-0-CO-0-X 

{oo3s\^%mxmmx'%h±.ii^y-7- (a3) tTifiotfeox'*^. 

tLTti, n = 2-e^^$ill.#fif*:«fl!!, n*i2J:0t> [00 39] 
r^j-yd-v-j r,-Kij-7-j tffi^-ci' 5S [-fl:l4] 
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[0040] 



CI 



[OrlXXXAXlCrlTX 



* * Utl5] 



[004 1] 



CI 



CI 




I 



CI 



[0 04 2] ^yv- (A3) {±, mm. m^ft-^ 

. m'f-m^mm (a) x-mmtitzh' 



s*>-o- 

^tt, Mi.«f, 4,4'-i/7;P5ro'syy'7x/y. 4,4'- 

7x7 t';?.(4-^oP7x-;i')x/p*y, t';?.(4- 
7 o 7 X -^i^) y . 4-7 y^3^■a 7 x -;P-4 ' - 

^oa7x-yU;^;l^*y, t'x(3--ho-4-^ou7x 

y)Vi!u^yV~W))V. A.dfi?-7;L'jrn'<.y-fe'y, f'* 

hohO>-a-h0-oh . F-^CO-^CI 



A 7;UjrD h'7 x -)V , 2. 5->''7;P:tD'<.y 7*7 x 7 

y, l,3-h'x(4-^'nn'<.yyM;U)'<.y-fe'y^i:'^KJ£ 

i-VN^^ Hi: LTRJ£>tt«M^:S^NQyylS^'i&-il-:f 
^' n D 7;U7f Dfr Srfflv % I, 1 1-$> 0 . Ties 
lEi7)J:3t, 7'y«II^7!)<M5feLT7xy^j/Fi:5R1^ 

[0043] 
[-fblT] 



- c.^ocHO^o-<0>-AHOhoHO^co^P>-c. 
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[0 044] (2) miB) mm-i^/-?- 
#fi ( B ) m^ti>=ty-?~ ( b ) 

tv>a) tlx. mi<ii. TiE-«i^ ( b 1 m ) ~ 

(b4m) x-m^tiiiico^y-?- iar. lit- 

r^y7-(Bi)j, r:Eyv-(B2)j, rc^y 
•7-(B3)j, r^e/v- (B4) J hvo) *W 

[004 5] 




- (b Im) 

(-«5<;(b Im)*, A{M (al-lm) {CMLTS 

SLfciJ^DcOm^^^ltt^t^O, Bfiifoirtj^ (a 

(al-lm) (cP^L-CS«L;^ci:fcOt*-?., ^ VT 

mK!S<m. mmKmb txmt. ^&cr>mb 
[0046] ±ieztfsi,r u-;i^t l-tjs. mt 

[0047] 

['fbi 9] 

r" r« r^o 




(j^*. R25~R33(ij^ (b im) tcMLTR«~Ri^ 
X^mtfzi^cot^tX'h^, ) t'«$ixSf7x-iJ 

[0048] ^y-?- ( B 1) i: LT«. mtli. 

[0049] 

[-(1:2 01 



10) »M20 0 3-8 20 12 



18 



10 




W*, X&lA'Z{±-fl55t; ( b 1 m) T'gilLfcfcfcO 

[0050] ^i^izMmnzii. ^ y-7- ( B 1 ) coflaj 

4'-7xy^i^7x-;i'2,5-v^'oD'<.yyx- 

ttz. Tii^X-m^tlii^coiimfhixl. 
20 [ 0 0 5 1 ] 
lit2 1 ] 



CI 




I 



[0052] 
Ut22] 
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[00 53] 
[^1:2 3] 




[00 54] 
Ut2 4] 




[00 5 5] 
Ut2 5 ] 
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10 




[0056] 
[^1:2 6] 



20 




[00 5 7] ^yv- (B 1) (i, 2,5-'J7u 

30 n-4'- C(4-7iy^i^)7xy^i/] Kyv'y3.yy^ 

jS80~200'>CT' 1 ~308#f^Sj£$-a:l, i k J: 0 . ^« 

[0058] 
40 Ut21] 




(b 2m) 



[0059] 
[^b2 8] 
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(b 3m) 



(0060} 

U\:2 9] 




"■ (b 4m) 

(±IB-^jt (b 2m) . ( b3m) (b4m) 

[006 1] -^jC (b2m) - (b4m) tlfcV^T. 

[0062] ilE^y-e- ( B 2 ) <7:>^Wmb UT{±. 

^^-n^^rS/^y-ify. 2,^-i/9u\:iV)VJiy. 2,5-'J 

x;l/7 5r-n^>'/<;yMfy. 2,5->'':;j'nn-p-:3f i/U 

2.5->>*yn^-p-^i/Uy. 2,5->>"3-H-p-^i/ 
\yy. l.^-'J-^uuKyV h ')y)Vity4 2.5-i^'7" 
u^KyV V^iyfi'^y^ 2.5-i/*3-HOy>U 

^y-ev, i,4-i>'7"p^-2,3.5,6-rh7 7;U^n<y 
-lr>. l,4-i^'3- H-2,3, 5,6-f N 57;^^P<y-tr" 

•ify. p-i/;<^;l/X;U7:j--n^>'<y-^f>. 2,5-v 
^Dnh;l/xy, 2.b-'J^uuKyvh^)yf\^^y^^ 

[0063] _hfE^ y-?- ( B 3 ) (ry^Wmt LX\t. 
iXcoijcn i^mi ^tih. 4,4'->^>f*;I/X;U7^:::.o:3r 
i^h'^x::^;!^. 4,4'-xy ^;UX7l/7 ^::^oar i/-3.3'- 
>?r^^:l;^t'7 x^;U. 4,4*-i/yn^h-7x^;U. 
4.4'-v^3-Kt'7x::^;l/. 4.4'-^/^ f";I/X;U7 ^:iD 
^ i^-3, y-'J^ 1:'7 X 4, 4' -i^'y i-JUXfUy 
;r-Q^x-3,3'->''7;^;tPt'7x-;K 4.4'-x>f' 
7 :f - n ^ ^-3 , 3\ 5 . 5' -X b 7 7 /I/:^ o t'7 X 
4.4'-v^ya^::t:^^7;U:tPt'^7x:::;^. 4.4'- 
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yf";l/X;l/7^:::p^v'^y^'7;l/^Ph'7x:i;Uo ± 
ieco*:^?^-Ct>#^ Li^t>c7)(i. 4,4'->^';^f-yl/>?.;l/7^ 
-p^r>'b'7x-;K 4,4'-x7'P^ b'7x-;K 4,4'- 
i^B - K f7 X 4,4'- i^'y ^;l/X;i/7 -p^ x- 
3. 3' -'Jru^:z.fl\zy X :=.;l/T''J) h . 
[0 0 64] ±IB^yv- (B4) coMm\tLXit±. 

7:r::^P^i^<y-t>. 2,4-i^':;'PPh;Uxy. 2,4-i^' 
10 yp^h;Pxy:2,4-i;^3-Hh;l^xy, 3,5-x^pp 
h;l/xy. 3,5->^Vp^h;l/xy, 3,5-i/3-F h/I/X 
2,6-5/ypph;l/xy. 2,6->'Vp^b/l/xy. 2. 
h/l^xy. 3.5-xyf-/l/X;I/7t::^P^xh 
;^xy, 2,6-i^'^f';P;?.;^7^^p^>'h;^xy, 2,4- 
>>'ypp<yy'h>j7;^:t7-f 2.4-^Vp^<yy 

hU7;l-:t7'< H\ 2.4->^'3-K<yy>'J7;^:t7'^ 
3.5->=^^'PP<yy>»j7;P:t7-^ 3,5-i^VP 
^hVy)U:^y^ h\ 3,5-f/3-F^yyh'J77U^7 
h\ l,3-y'7'P^:-2.4.5,6-r h7 7;U^P^y-if 

20 y. ±i£^o^*^t-i>fi^*Lv^t<JO{±. m-y^'pp^y 
-tfy. 2,4-x^^pph;Pxy. 3,5-i^'>^;Px;i/7:t- 

p:3ri/h/l/xy, 2,4->^^'PP^yyhU7/l/:t7-f H 
[0065] :^mM(D^UTO-Uy^^m-^i^<D 

(b) #{i^«-rs;^ci6co^yv- (B) blxiii. 
iia^y-e- ( B 1 ) - ( B4 ) . m%m. 

miif. 2,5-i/'^'pp-4*-7xy^v^yy7xyy. 

2. 4-i/^ P P-4 • -7 X y =5r i/^y y 7 X y y . 2. 
30 PP-4'-7xy^>'7x::^;U'^yyx-h, 2,4-i^'iJ'P 

p-4 ' -7 X y ^ x7 X -/u^yy'x- h Srffiffl-ti) t 

[0 0 6 6] (3) .•KUTU-Uy^ita^^cO-^ng 

( a ) imizm'fm\^mi:^n>^^mit'^m^w. 

t . ( b ) ±g[tcm^iS?l1t«**L^v^5f#fi|ft'^!ta 

mt^^tly^VTV-uym^A-^mi. ±f£^y 

(Ai ) . ^yv- (A2) fcit/'^yv- (A 
3 ) *^^>^ri>p*^^>s«ms^j'^^< fc t> ia<7)^:y V- 
(A) ±ie^yv-- (Bi) . ^yv- (B2) . 
40 ^yv- (B3) fc'J:iX^yv- (B4) A>^>^I,S¥A> 

^S(m&^^^<i:t iac7)^y'e- (B) tm-zT 

[00 67] ;KUTU-U'y^^fcS'^f*$:SSJt'ri)f^tC 
9. Z<7)mm^tLXii. (l)^^SJSfeJ:lXE{2i^ 

50 [0 0 6 8] m^m&tLxii. i^it^yy 
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[00 6 9] t^C, tmFtmt\^X\i. ^U7x:^;^ 
*X7-<y, 2.2' -ft' V'y-i/^ui^^^V'X. 

tf^ill.*^", h-U7xr:/l'*X7'f 2,2'-h"h-Ui/' 
[ 0 0 7 0 3 ^ ii>(=. J)/i>3!)> tJ6iBfii^*<iHfi$*i/cS 

7x:iyP*X7-f y). ^'(l:--y^r;UtX(MJ7x::i;l/ 
7 -f y ) , 3 -^-fb- -y ^r;l,h'X ( b >J 7 x 7 
•Y >-) , Wig- y r7L-h"^( h U 7 x:^;U*X7 ^ y) , 
S-ft,- y i^;K2, 2' - ft >J ~jy) , a-fb- -y yM2.2' - 
t't'Uv'». 3^-f|::i-y:>-;K2,2'-h-f';x». 
- y ^;K2. 2' -h'h- U i/y) . h'Xd.S-i^i'at^ iS^ 'J 
xy)^-y^;u, f-h7=5f;^(M'7x-;u*X7'f y) 

-•y^;l^, rh7^X(h!j7x-;l':t:X7r-^ h)-'y 

-ryp. -f b ( h 'J 7 X -;t/*X7 y) 

*X7 -f y) , Mit~ y ^;K2, 2' -fh- U i/y ) i^^fft 

[007 1 3 ±iim:mzmmti z t s±iB)S 

Ttmt LTfi, SIB. vy;i?>. r;U5- 

WtZbX'^hlfi. SIS. -^Vifym 

[00 7 23 <l!l!ii^(cfci,^TfiBffl-ri.ito-C'# 
I. TiMj ttXM. 7-y'ft:-thiJ'>A. ig-fbi-h'J'^ 

/.=Srf<0-:hhy'>A-ft:^. 7 7 -ft:* 'J A, 

-^A. ^'ft^U'^A. 37-(t;;i?U'^A. lffiK;&'J'!7A^ 

fo* y "^A-ft-^tt. 7 •y-fLf- N 7Xf-;pr y^-'> 

A, ta-fl:xb7Xf-;l/ry^-'>A. m-fb-f b 7X^;l/ 
Ty^r-n^A, 3'>-(bTh7Xf-;l/7y^-'^A. Kig 

r h 5xf-yi^r y t-i^A^f cory^-'^^A-fb-^ift^r 

i:"Ai^(f^>ix|,*s, h 'J "^A, 3 -^-fb-^ h 'J -7 

A, *-fb;<7'J'>A. m'fbTh7Xf-;PTy^-'>A. 3 



24 



[0073] fi!l!jaE^tfc(tl.#fi£^^iOfSfflf J-^(i, ^ff 
Mznt. a^. 0.0001~10t;W. »*t<«i0.01~0. 

[00743 laijsj^tfcv^r . ai^ifeissfc j:txE^a?^ 

10 1 ~io*;i/-ej)l. . 0. lt;l/*Sfc«S, M^Stt*Cf+ 

[ 0 0 7 5 ] S/c, MSEI^t:i3ltl.ji7C^JiOi56ffl»iJ-^ 
\t. htl^y-^-crymi'tMznL. ffl^. O.IMOO 

^ yt/, if t L < (i 1 -10^ . 0. ;u*}||T' 

[ 0 0 7 6 ] $ fttli^tc Tigj Srjtfflf S**^. 
20 ■B. 0.001~100t;k ntL<mM-^\^)VX'h^. 



0.001^;P*SlT«i. 



[00773;K'Jry-U y iRft«-^*|cc0-^fi!cO3ti6ffi 

H: N,N-i^;^f-;l/twPArS K, N,N-i^'^^;l/7-fe 
hT5H, N-^-^;l/-2-eDU Hy, r-T'^a^^'h 
y. r-7'^n7?:5'A^f*Won, f-h^tKo 
30 75ys N,N-x;<^;U;^;I^A7S N, N-i^';<^;l' 
T-bhTS N-^^;l^2-fPU Ky*^*?* LV\ 

ffiJi, il^, 1-90*S%. Sft U<(i5~40ai%t' 

[ 0 0 7 8 ] t -tr u r u yi^*a^ft$-«^t 
i.^(oa-^iajg{4. ii^. o~2oo'c, mb<i>i^-i 

20X:Thl. tfz. M-^B#H{i. ii^, 0.5~100«fSI, 

mi-<iii-~'4ommx'hi. 

40 [0 079] LZX\ miit. ^yv-(A3)i:^;yv 

-(B l)5rfflv^-C±iaco^fft'fi-^§-ti:l..rt(cJ;0. 

[0080] 
[-fb3 0 3 
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-■P 
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2 6_ 

R' R^ R' r« r' R'* R' r2 




r' R'' R^ R* 'n r7 r8 r3 




z 



(^if. A, B, Z. mRr/nli±m<^ 

c':)^;i/J:l:) {i99/l~20/80T'*)l., ) Tm^iiimL 

[0081] 7t^uTU-uy^m.-^»ff)mmii. mt 

{f. hMZX-oX. l,230~l,250cm 

-icOC-O-CiSltX, 1.640~1.660cm-ic7)C = Oi®IR 

H-NMR) tio. e.&-'8.oppm<o^mmrahy 

(0 082] (4) ;KiJ7i>»-P-y^a-^ft«0-&^ 

mcj;-:>T, ^y-?- (A3 ) <r>^imntixm\'^ 
■ti:itti^x-^l. 

[0083] 
[•ft3 1] 



^ R' 



R' 




R' R'. 



20 



30 



- (A) ddf. A, B. Z. Ri~R8. at/n{i± 

[0084] (5)4tU7U-]^y?k{^)m-^Wff)X 
ii'^^yit 

mz. xi\.t^ymm^^-ti («) m^mi. 

w nmizx'oxj\.i^^ymmmAtizb^zx'o'i%h 

[00851 x;l-7i-^yi^m^:mxi-l1imt LXii. m 
Ht. ±Mxj\,t^ymmi^b^^^i^m-^i^i. 

h 0'yM.^j:t'co'j>mff)xji-tsymi^m^^x, mmm 

hCttfiX'^h. 

[0086] WAk. LX\t. mUin-^^^yfU^ffi 



^'oo;^;l/A, &t^^uy^j:i:cona-y'y'\tmt 

-5o~200x:. »iLt<Ji-io~ioox;t'J)i.. s 
smisfi, m^. 0.5-1.00011*13, mt<iii 

-20011#Pb1T'J)I), 

[0087]C:coJ;5i;:LTi#^>iil), *3^bJ!(7)x;1^* 

(^^) a-&#:*<o. x;^;^yi§a«li. 0.5 

-^3S'Ji^7i.Sa/g. if^ L<{±0.8-'2.8S>J/7 
AS4/gT'J)&. O.Si'JiJ'^ixiM/g^jiTIi, r 

Dhy^tt*5±**'^-f. -:^r3 5U/7Aii/g^ 

[0088] ±iSo;^;i/* ymM&ii. ^y?- (A) 
t^yv- (B) <offiffl8i|^< §f>{=tyv- (A) fc 
J;t/^y7- (B) cT)®^, ffi-^ii-Sr^gxSwttJ: 
0 . ^^tcifflS-r I. ^ J&^'t'^ S . 

[0 089] C:<0J:9tcLT#<o<xi.X;U;^y®? 
^ 'J r 'J - y 5^ ( ) jt-^frcox/u* y-fLm o 

10X103—1,000X103, iff^ L<ti20xi03 

-800x103 rail., ioxio3*}i-c'(i> 
m.m.mzmmmi. -^r, i,oooxio3S:S;ts 

[0090] ^ri3, ;^;i'*yKS-t*^iJTiJ-wy^ 
(ft) a-&f*:iOfiiji{i, *«igiRX'^i?h;HcJ:o 

1.030~l,045cm-i. 1, 160-1, 190cm-i<?)S=O 
©IR, 1,130— 1,250c m->c0C-O-ClSJR. 1,640— 
l,660cm-ici0C=O«RJR^i:tCj;i5«iiSX't=. iil'i 

mzbi}<x'^h. ttz. mm^^^mx^^hfi- h 

-NMR) (Cj;0, 6.8-8.0ppm<^^Sfi6rDNy<?) 
[ 0 0 9 1 ] ifc, :^mizmhxi\,Tiiym^^ 
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[009212. [rn h ygm-KU v-coffi£TtC 

^v^-kmm^'ty'^-cDi^mm^ii. 99.9-50/0. 

l-50M:i:b. mi<li 99.9-70/0. MOT* 
[0094] ^co^>^-*;^fi^Pff1i6ffJi: LT(i. 

[00 9 6] (2) ;^f-;l/Xf';i/^hyy\°-:t^if^ |<\ 

[0 0 9 7] (3) WbKS. t-y^/W\-( VaJ^- 

^ KoA'-^^'t'^ F\ l,l.3.3-r^^;^•f;^y^;w^ 

[00 98] (4) 'J-t'yr^;W^-:^^^^ V. i^i^i 
-t:x(t-yf';i/>N'-;r^i/)i/M yrntvL-^y. 2,5- 

^^-^-^ F« ; 

[0 0 9 9] (5) t-7>;UA-->}-:3f>'T-t:f*-F. t- 

J<U-h. 1, 1.3.3-7^ F 7^ yU7'f';l/A-:t^S^2-X 
^yt-^^r-tyx- F. 2,5-v^^^yP-2.5-h';?.(2-xf-;l/ 
^^''f y^;WN-:t^i/)^^-^y. l-i/^^n^^^i/;^- 
l-;^f-/UXf-;Uyt->r:3r£/2-x^;^^^^;^yx- F . t- 
^^vyp>'N-^^i^2-xf-yP'^^-»fyx-F. t-7>;i/ 
>'N"->f ^ ^2-xf";l/A,:^1f y X- F . t-T^f-z^A-^jf 
WyT'f'U-F. t-^^x;l/A--:t^WyrDe;l/ 
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^y;!?-;]i*:t— F. t-yf-zl/A^-^^v'^f yrnbVU^ 
y *-7j^'^^- F . t-yf-/WN-^^>'2-xf-;I/A.:3r S//^ 
^y;&-;K:t--F. t-7'W\*-:t^i/'rU;U^y;&- 
;J^'^>-F. t-7"f^;UyN"-:t^>'VlxX-F. t-y>;UA" 
-:t^ ^-3. 5. 5- F U ;^ f-Zi/As^pif y X- F . t-r^)W ^ 
^ i/7»^b~F.2.5-x;^ f-;P'-2 , 5- t'X (m- F 

^i/:ts:5j-f^-;^yx- F . 1, 1.3.3-f - F 7>f-;I/7'f-yUA' 
10 -^^i^:t'^?fT;?{7yx-F. l->':^o^=af>';U-l-;<^ 
/Ux^/^yN^-zt^^-^^^r;;? yx - F . t-^^i/;l/>'N- 
^^^^'^:tT;*yx-- t-y^;^yN'-:t^^:^s;r Ft 
;i?yx-h, t-y'f'/WN-^r^i/^yy'x-F. t-^^ 
x;^M~:t ^ i/^yy'x- F . t'x (t-yf"7P>'N-;r^ 
i^)^ y 7 ^ 1/- F . 2.5->^';^ ^;l/-2, 5-t"7. Kvyw 

N-:t ^ ^^-»^ y . t-yf-yU^' N- :t ^ i^m- F 
^ )VKyV:Si- F . 3, 3\4, 4' -ir F 7 (t-7'^;PA-:t 
^ S/;^^;l/4^x;U) /^yy-7 X y y^S: t'co^ N-;t^i^x;:^ 

20 [ 0 1 0 0 ] (6) 1 J-t'X(t-^^i^;l/>'N-:t^>')3,3. 
5-FU^^;^x^n'\d(^^f>'. l,l-b'X(t-A.=S(:s/;^yN- 

>')3. 3, 5- F 'J f-Zl/x^ o^a^Hf y ^ i, i-b";^ (t-yf- 

/i/>'N-^^ >-) X xn^^^y. 1 . 1-b'x (t-y^/WN-- 

:t ^ i^) f> ^ n F T* y . 2 . 2- b^T^ (t-^ f^yl/^ 
s^) 7'^ y . n-7>;M.4-b'x (t-7>yuy\'-^^ >x) A" 
L-lx - F . 2. 2- b';^ (4 . 4-i^*-t-7*^; W ^ :^ Q 
^^i^Mru/^ytp}£(n^'<-i^^i^^i^-}Vm ; 
[0101] (7) y-n-rnbVI/>^N-7|-^>'i/;*-.i<:t^ 
30 -F. 'Jym\::)VJ^-i^^i^i^A-i\i^^-h. b'X(4 

i^-2-x F^>'Xf';l/yl-^^>'>>';^-;ti*^^- F . 

F^i^yf-;W>'N---:t=^i^x*-7K^^-F^ri:'0>'N- 
jt^i^i/'^-TK^— F«. ^offi. t-7>;i/FUp<f-;^ 

[0102] rv\fxikyi^ti)vn^wm\mm\}i 

Lx\±. ry'b'x-fyy^oxhy/K ryex-f y>'N' 

40 l/n:iF 2,2*-ry'b'X(4-;^ F^>'-2,4-v^\X^ 
;i/AVDXhy;|/), 2.2'-7y'b'X(2,4-x;<f*yWN'U 
nxF 2.2'-ryb';^(2-;^f-;U7>oxF U 
. 1, r -ryb'x ( n ^.^3^4^ y>i-;^;^,t'x h y 
zu). 2-(;i?;i/yN'^>f;i^Ty)>f y7>D-F'J;^. 2.2'- 

r y b'X (2-^ ^;U-N- {1 , 1- b'X ( b F ^ -2- 

b Fn^v-xf-zwrob-jtyrs F]. 2,2'-ryb'7. 

(2-y f^;U-N- (2- (1-b F y 7'f-;I/) } rn b'*:t V T $ 
F). 2.2'-ryb'X[2-;<f-;i^-N-(2-b Fn^^-x^/l^) 
-rnb-:tyT$ F]. 2,2'-ryb'X(N-(2-rp^:^yW 
50 -2-P<^7l/7°ob*:ty7S F]. 2,2'-ryb'X(N-7'^;l' 
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Kn^n^^ h\ 2.2'-Ty't'X(2-(2-f ^^VU y-2- 

[2-(2->f SrV'J y-2->f ;l/)roAV]>>^f;^7x-h 
• >>VN>f 2,2'-rrt'X(2-(3.4,5.6-Th5 
t Knt'U Si/>-2-^;l/)TuyNV]>>V\^ Fn^o^ 
2.2'-ry't"X(2-{l-(2-bFn:ari/X^;i/)-2->f 
5^^yuy-2->f;WroyN»s/yN-f Fn^n^^f F. 

CH3 CH 



(16) #^2003-82012 

30 

* 2. 2' -ry'h'x (2-(2-^ ^ y y-2->f rny nv) . 

2. 2' -r y t'X (2-P< ^/l/T n t':t ^ N>f F 

u^^uy^ F. 2,2*-ryf;^(N-(2-;<?;l.;J<:3ri/X^;l/) 
-2-;<f^7l/-rnt-;tyT5xy]. 2,2'-ryt"X(2-P< 
f';l/rnh-:t>'r5 F^i^i^). i^Xf ;I/2.2'-ry'h";^ 

v-vH). 2.2'-ryt"x(2.4.4-h'J^f';i/^y:^y)fc 



[0 103] 
*10 Ut3 2] 

CH3CH3 

CO(CH2)2C-N-N-C(CH2)2CONH(CH2)3Si(0^i}x(CH2)3NH 



CN CN 



CH3GH3 



(^^^fi : J^JBO, 000-40. 000) 
[0 104] 



^ Ut3 3] 



CHi CHa CH3CH3 
■ CO(CH2)2C-N-N-C(CH2)2CONH(CH2)3Si(OSi)«(CH2)3NH - 
CN CN CH3CH3 



(^^fi:*?ff0,000--90,000) 
[0105] 



CH3 9H3 
CO{CHa)2C-N=N-9(CH2)2COO(CHzCH20)x 
CN CN 



(^^^S : *^15. 000-30. 000) [it3 5] 

[0106] ^ 



CHj CHa 
CO(CH2)29-N-N-C(CH2)4COO(CH2CH20). 
CN CN 



(^^4 : 1^25.000-40,000) ^j:i5. m^MTy't-^ 
[0107] l^^ft5(c2oat.c^5i^';<?;l-fi-^tt«S- 

9)T9')iy-V. 'O'^xi/XU h-;L'hU(^^)T 

r h7Xf-uy^^y3-;i'i;U:J')r^yu-h. 

--KUxf-u-y^-'U n-;l^i^(^^')r;? U h , lA-y 

xX^;K^^')7^'J^-h, h'jX(2-hH^xXf- < 



40 i^Vhl'J^-iU<7)i^{:X^)T9 Vi^-h. h'X7xy 

#3D$-tf-f0X;Kdf v-O 'JU~h. ^'J t^i^T 
)\^^ 1/ fx 7 X y -/U A ) r U U- b , 

[0108] 1 {Z 2 oJ^LhiO 7 i/'^/l-fflirttaS: 
*-tS^y7-<0HJ!Riat L-Tti. fi^lRtf. KAYAR 
AD-DPHA. KAYARAD R-604. DPC 
50 A-20, -30, -60. -1 20, HX-620. 
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D-3 10. D-330 (iy±. B^-fl:^ (1*) i^) ^ 
fV-UV SAl 002, SA2 007 (iiUb, HS 
^t^m)m . ^'^^-h #195, #230, # 

215, #260, #335HP, #295, #30 

0, #7 0 0 ii^mnrnt-^xm (m m) , hr 

^ijb-h 4EG-A, 9EG-A, NP-A, DC 
P-A, BP-4EA, BP-4PA, PE-3A, P 
E-4A, DPE-6A (J.:JI±, it^^k^ (1*) . 
m.).TU-y^X M-208, M-2 1 0, M-2 
15, M-220, M-240, M-305, M-30 
9, M-3 1 5, M-325 {&±. Sffi^^ («) 

[0109] ^^mm^^mm^'f-mmmmmijm 

[0110] ±IE, ^-vXr -f y^'ffitcfcftl.itSFli: L 
N-;<f-;l/-2-fDU H'y, 'J^i')UX)l-t^^'^\<^xk'C0 

[0 111] ^mmmumx-'i^^tiim^K'&^fm 
mmmmm. mnrnm^^ma^m^. mm 

to 1 1 21 

[ 0 1 1 3 ] :Srfc, ^tt«?iJf|'«0#ffi<OS!l^S{±, TIB 

*¥%^i^«{±, ^«E{CTh7hHn7 7y (THF) 
SrfflV'i, Sx— >-3 y^Q-7F:?"5 7 -f — (G 

PC) tcioT, --K'jx^uyjliSttO^i-^SS-^i^Tt. 
[0114] [;?.;u*yi!So»] t#^>iX7t;i^;i'*y'(t 

'j-<^m^Lx^^m^mim. +*tc7Ki5tL, $2^1 
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[0115] [To h yg^s^aa^] ioo%ffl«ss 

TtCS*»itJta:fS13m mtfO 7 , 

- (HYP4 1 92A) 2rffll''>T, ig*^5~13MH 
z, EPilI«i±12mV, ?flS20r, SCC, 100°CtCT-fe;l^ 
cO^yt-^y^eOiffiMttfciafflASrjiSL^. 
^CT-^^Ji, 3ytV-^'S-ffl»<^Tf&«l^'<.;H2mVlc 
-Clg^^yb--yyxi!I^SrffiK 7'Dhy<E®*S:» 

10 tauc, 

[0 116] [?|o5i05$«, ?l-^5S0ffKfcJ:lA'^y 
^^coSlS] ^loSgOS^S, §lo5«Df*SfcJ;l/^y^ 

[0117] [7xyhygt®S] 3fiM%c7)«(:7KS 
(C8iE^ • -b*$Jft5:ife^:tycOjllit*>'20p pmtc^a 
iioizy jLyvyMM^mSHlti. 250c c<7)Hf«jx^ 
l'ym?Ml3200gc7)7xyhyiiem5:«llXL. 3cm 

x4 cm, mm=55MmmBiLfzm'i^^m%m^i^K 

20 f^, ^ftf^, 45°C<7)1iffl7j<«tcjSa$-li:, 150h<O7x 

yby^s-ffoTt, 7xyhysim, y^ovM.^M 

OIIJL, -<5ry35^;d<(CT«*, 25'C • 50%RH • 12 
h^fc®Pi?SrffV\ #«»tta!lSSrtT^;t, 7xyhy 

mi>,zi5^ifhm.m.mmi. Tiim^^zi*)%\i!,L 

ya:yhymmziHfimMU.nm (%) =7xyhy 
MMtkco 7 7 X y F y IS®^fir<7) 7 -f yPAfi 

ftxioo 

[01181 --^fiicM 1 - [XJUt^y^t^V -7- 1 <?)-^ 
30 fig] 

(5ry:*'v-co-^«) ai#«i, asth, mm. oean-s 

tarkf , gfl^AOH^rn >y Sr t OottJt 1 LcOZo 
□(7)75X3tc, 2,2-h'X(4-h Ho^>'7x-;l/)-l. 
1, 1.3,3.3- ^^-»?-7yP5roToyN'y (t"X7 xy-ZPA 
F) 67.3g(0.20*;W), AA'-'Ji'naKy^/y 3: y y 
(4,4'-DCBP) 60.3g(0.24^;U), ^K^'J'^A 71. 
9g(0.52^:;l'), N,N-i^';^f-;l/7-t h7S H(DMA 
c) 300mL, F;l^xyi50mL5rt Os :t^;W-'N';<.'t', 
SmUHmTt'JpatJiffT 130°Ctm$ii:^c. KUb 
40 tCi O^jSi-tS^K^r h/l-xyfcitj^^-ti:, Dean-StarkW 
X'lkmzm^ L^j:A<t,m^'it& t , » 3 ll*rBlT'*i04 

^^i^'^fciso-ctT'iifyc. ^<7)f^, Rmim.iW-^izi 

dd'CtX'±l>mi)^(>:k^^<Ohf\^x.y^m^L. 150 
-ClOlSfl^SlBSrmfem, 4.4"-DCBP lO.Og (0.04 

o^jd^mi. ^(,iz5mmRmifz. mixfzRm 

SrrS'J, HIJRLtej^^. f h5t Ho77y 300mLl: 

50 mmit:. zix^^is^y-jiAnzmmt. smit 
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CPPB) 29.2g (67.1mmo I ) . t';^(N';7x- 
;l'*X7 -f y):::: y^;l/>''^'ni; H1.37g (2.1mmo 
1 ) . iiO-iti-hV^M.Ses (9.07mm o 1 ) , hU 
7x:::;P*X7'f y7.34g (28.0mmo 1 ) , S§S*1 
l.Og (168mmo 1 ) ?:77X3(CtO, ^SSfiSS^ 
LJt, N-;<^;l/tpiJ Hy (NMP) 130ml SrjDt. 
80'CtJnSit. 4^HMt*L. 

*ILafi^cO*fi^i^50.7g (96%) Sr?t3^c. GPC 
( T H F ) X'l^ubfz^ vx^u ymncoWL'f-m^'f-mi 

40,000, m&^m^^mm5.m'Ch'>t:, 

[0123] ( X y-ft** U v- 1 OfiS ) ifSTIt 
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^l. 96%lSSE50m 1 S-Jfli., g?^^TT'24I^JS# 

tV^i^O-^-CDStmmTMU.:. I^^SLT, 29g (96 

cox;U*y^t:Sft{i, 1.705 U^^5A^ft/gf2b-:> 

[0 124] -^^CFl|2- [X;U*y-ft-1fJ'7-2(^^ 

2,5-5/^'DD-4'-7xy^y'vyv'7xyyi93.5g (5 
40mm o 1 ) . 4.4'-i^':?'Dn'<.yy'7xy yi5.1g (6 
Ommo 1 ) . a^iti-hO^yMUg (78mmo 
1) , t*XhU7xr:;P*X7-f y-.yy;Pi^'^n7-f 
h'll.Sg (l.Smmo I ) , h';7x::^;l-*X7-fy63. 
Og (240mm o 1 ) , ffi^4.1g (1.44m o 1 ) ^-fSSE 

;<^;l'-2-trn!j Fyi.OOOm Ijpi, Rm^mi^Ltz, 
20I^RjCf^, N-j(^;\^2-\z'tiV h'y500m 1 

L, 1 -.lomi/^^y-mm^zm-^Km^m'. ^ 
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[0125] ±Mm^tLtz^*)-7-msizMi. 

Ki,500m 1 ^■b\iimiS,X'2Av^m<. L;^;i^*y-ftE 

^■'Jv-SrW^ttJ;?-^:. pH7fc^l)ST';K';-7-<0* 
a#S:^(t, ^iSf^, x;l.*y^b-KU-7-^[lllRL, 90 
°Ct-XSI2^L!t. ;^;i/*y-fb+!'yv-(7)iRfi(i:, 179 
20 gX'h-otz. ^^/I'^y-fb-Kyv-iOxyi/^y-ft.ififi, 
2.455 'J/7i.^«/gf*->;t. 
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±ie-&^i?iJ 1 T1#^>ix;t;^;u*y-(L:tf 1 oio%n 
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^tifzib. mm'¥izmjAX'7Bmm^^. ?i»n 

MP5ri^*Uc. fcof^, 7^;^A^lE^^^T•:>y::, 

40 [ 0 1 2 8 ] CC07 /l-A^S^ISlS^M-^-mW^lCOV 
N-;'<f-ykt'D!; h'y (NMP) A^co^jf-jj. 2:511^ L.7t: 

tz^. %mM.%X'S>*). mmiz^m^tix^^hmmco 

7 -f yPi^fJ)!. .1 i: t^ht^ntz, 7 -f /UA5r25'"C • 50% 
RH12li#PBmSIMi!!^, ^W!n'm%i'^->tz. m^i 
«it*-r. iK7-f;i^A{S, 7xyhyi«i!<oi9m 
X\ 7 ^ d fc >5r < , iSt^ro b yfE«tt, 

[0 12 9] -itlSEflail- 

50 Hmmsi 1 (ctiv^-c , ■ mm^nm^^x^. xii' 
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